To assess awareness, knowledge and practice about injection safety among nurses working in medical and surgical units at Assiut ministry of health hospitals. Patients and method: Descriptive cross-sectional research design was utilized in this study. Sample: 500 male and female nurses. The study was conducted in medical and surgical units at five hospitals in Assiut ministry of health hospitals. Tools: Two tools used in the study :Tool (I) Self-administered questionnaire sheet consisted of three parts: (1) demographic characteristics of the nurses, (2) immunization and needle stick incidence among nurses, (3) assessment of nursing awareness and knowledge about injection safety. Tool (II): Observational check-list sheet. Results: Nearly all nurses 98.6% had a good awareness level and more than half had a satisfactory knowledge score and good practice score (69.4% and 63.4% respectively) regarding injection safety. Conclusion: Majority of the nurses had a good level of awareness regarding injection safety but less than half of them had unsatisfactory knowledge and the practical injection safety precautions were not followed properly. Recommendation: Nurses in need for in-service training programs and refreshing courses to improve their awareness and knowledge about injection safety which will reflect on their practice while working with patients.
Introduction
Injection safety was defined as practices that intended to prevent transmission of infectious diseases between one patient and another, or between a patient and healthcare provider, and also to prevent harms such as needle-stick injuries (NSIs), and to ensure safe environment for providers, patients and community through appropriate management of dangerous medical waste (Abdul Aziz et al., 2013). Safe/unsafe injection: An injection was considered safe if it did not harm the recipient, did not expose the provider to any avoidable risks and did not result in waste that is dangerous for the providers, recipients and community. On the contrary, an injection was therefore considered unsafe if it harmed the recipient, exposed the provider to any avoidable risks and resulted in waste that was dangerous for the providers, recipients and community (Chowdhury et al., 2011). Injection safety is not a high focus component of healthcare workers (HCWs) training (doctors, nurses, paramedical workers…etc.) and most of the understanding on injections is by the simple rule of on the job training. Therefore, if a wrong practice is adopted by the person who is followed by healthcare workers, all of them learn the same mistakes and thus the effects are multiplied manifold in actual practice. Therefore there is a need for a training module that can help address this most common intervention in healthcare In hospitals, nurses are the first level of the staff in contact with the risk of infection from unsafe practices related to needles and sharps. They are expected to undertake activities related to patient care with the beginning of their clinical years, they lack experience and skill, therefore; at a higher risk of infection from unsafe practices related to needles and sharps (Wendland, 2012). The injection procedures performed by the healthcare personnel at the selected facilities were observed to determine the magnitude and types of unsafe injection practices (AL-Rawajfah, 2016). Safe collection of injection equipment requires the use of puncture-proof disposal containers. This limits the risk associated with recapping needles since they are disposed of immediately after use and encourages a safe working environment for healthcare providers. 
Significance of the study
Injection is one of the key health care procedures used globally for administration of medicine; the practices of unsafe injection not only harm the patient but also carry out the risks to health care workers. From the researcher's clinical experience at ministry of health hospital it has been observed that nurses lack awareness and knowledge regarding safe injection practice that are reflected negatively on their practice.
The Aim of the Study
The aim of this study was to assess awareness, knowledge and practice on injection safety among nurses working in medical and surgical units at Assiut ministry of health hospitals. Research questions 1. What is the awareness level of nurses about injection safety? 2. What are the practical nursing defects related to injection safety at Assiut ministry of health hospitals? Operational definition Awareness: knowledge and understanding in all aspect of injection safety as evaluated by receiving right answer to all the questions related to awareness in that topic.
Sample & Methods

Research desig:
A descriptive cross-sectional study was conducted in this study.
Setting
The study was conducted in medical and surgical units at five Assiut ministry of health hospitals included: General Aleman Hospital, Assiut Fever Hospital, Chest hospital, General Assiut Hospital, Hospital of Ophthalmology.
Sample
A sample of 500 males & female nurses working in medical and surgical units at Assiut ministry of health hospitals, included: (120) nurses working at General Aleman hospital, (96) at Assiut Fever hospital, (100) at Chest hospital, (105) at General Assiut hospital and hospital of Ophthalmology(79) nurses and are willing to participate in the study within seven months from the beginning of March to September, 2017.
Study tools
The following two tools were utilized to collect data in this study. They were developed by the researchers after extensive review of the relevant literature. Tool I: Self-administrated questionnaire sheet The aim of this tool was to assess nursing awareness and knowledge about injection safety, this tool consisted of three parts: Part(1): Demographic characteristic of the nurses it included 10 items,: such as (age, sex, unite, marital status, residence, qualification, years of experiences and training courses received, immunization against hepatitis B, needle sticks injury in last 6 months and recording of needle stick injury). Part (2): Immunization and needle stick incidence among nurses it included 3 items: (immunization against hepatitis B , needle stick injury in the last 6 months , recording of needle stick injury) Part (3): Assessment of nursing awareness and Knowledge about injection safety: the aim of this part was to assess nurses' awareness and knowledge about injection safety. Regarding awareness; included eleven questions for awareness: hand washing proceeding injection, use of gloves proceeding injection, appropriate disposal after use and ----etc. Regarding knowledge; these parts included 6 questions: as(definition of Injection safety, definition of unsafe injection, diseases transmitted by NSI ) Scoring system: Regarding awareness; scores assigned to each item were between 0 and 1 points as follows; (1=yes and 0= no). According to range of total scores it was between (0-11), considering good awareness above 60% of the range of total score, nurses were classified as: good awareness if their total score was > 7, and were classified as poor awareness if their total score was < 7. Regarding knowledge; a 5-point Likert scale was used. Scores assigned to each item were between 0 and 3 points as follows; (poor, good, very good, and excellent). According to the range of total scores it was between (0-18), Considering satisfactory knowledge as 60% of the range of total score, nurses were classified as having satisfactory level of knowledge if their total score was >11, and were classified as having unsatisfactory level of knowledge if their total score was < 11.
Tool II: Observational check-list sheet
The aim of this tool was to assess nurses' practice about injection safety. It Included 18 items as (recapping of used needle with both hands, hand washing before and after administering injection)
Scoring system
That uses a 3-point Likert scale. Scores assigned to each item are between 0 and 2 points as follows; (not done, done incorrect, and done correct). According to range of total scores lie between (0-36), considering good practice as: 70% of the range of total score, nurses were classified as: good practice if their total score was>25, and were classified as poor practice if their total score was < 25. Modifications were made accordingly, and then the tools were designed in their final format and tested.
Methods
-Reliability: was estimated by Cronbach test. The tools proved to be reliable at (0.73, 0.71 and 0.81 respectively). -A pilot study was carried out in April ,2017 that was conducted on 10% of the sample in the selected setting, it consisted of (50) nurses who were added to the study later as there were no modifications. Ethical consideration -Research proposal was approved by ethical committee of the faculty of nursing . -Informed consent was taken from patient participating study, after explaining the nature and purpose of the study. -Confidentiality and anonymity were being assured. -Nurses were assured that, the data of his research will not be refused without second permission.
-Patients were informed that they refuse to participate and or withdraw from the study without any rational any time. 
Statistical design
The statistical Package for (SPSS) version (23) was used to analyze data. Descriptive statistics was used for the quantitative data in knowledge and awareness questionnaire and the demographic data. Descriptive statistics included: Frequencies, percentages and cross tabulation. The level of significance for this study was set at (p = 0.05) to detect any indication of differences found in the data available.
Results
Part I:Description of the studied nurses characteristics. Majority of nurses didn't do the following practice including: bending of needles after use, the used needle outside safety box, presence of dirty sharps exposed nurses to NSI, aspirating drug from ampoule A. filling around the neck of the ampoule? B. Ampoule covered with gauze piece, disinfected the rubber septum on a medication vial with alcohol prior to piercing, dating multi-dose vials by HCP when they are first opened and discarded within the time period, washing hands before and after injection, using of multi-dose vials for more than one patient, disinfection of area was done with alcohol swab by using inward to outward direction, (98.4%, 96.8%,87.8%,87.6%, 87%, 55.8%, 5.2%, 54.2% , 53.2% and 48.5%). Table (6): Shows that, there were no significance statistical differences between the nurses at five hospitals regarding awareness level and there were statistical significant differences between them regarding (knowledge and practice) scores.
Discussion
Based on the results of the present study, the majority of the nurses their age was from 20 to 30 years, married, females, had diploma of nursing, and the majority of them had infection control training. This study result was in the same line with the study of who stated that; more than two thirds of the nurses received vaccination against Hepatitis B. It was alarming that; more than two thirds of nurses were still not reporting NSI to the hospital administration. This finding was consistent with a study in hospitals of Polkhara and Nepal done by Kaphle et al., (2014) who revealed that; majority of nurses did not reporting NSI to the hospital administration also Foda et al., (2017) who conducted a study entitled as " Safe injection procedures, injection practices, and needle stick injuries among health care workers in operating rooms in Alexandria University, Egypt" told that; majority of nurses did not report their exposure of NSI. On the other hands, these findings are in opposition to the results of a study were done by El Tawil ,(2016) in Al jouf region, Saudi Arabia, who reported that; more than two thirds of nurses had reported NSI and took post-exposure medication . Regarding awareness level, the current study showed that nearly all nurses were aware that needle should be discarded after use, this finding is similar with the study conducted in hospital of Kolkata, and West Bengal, India by Paul et al., (2011) who stated that; majority of nurses correctly mentioned needle should be discarded after use. The data illustrate that majority of nurses were aware about hand washing proceeding injection practice as in Bhardari , (2008) in a study entitled as " Safe injection practices and awareness among health care workers in tertiary level hospitals Kathmandu'' who found that; more than two thirds of nurses were aware about the importance of hand washing procedure. Regarding sharps disposal after use, most of nurses were aware about appropriate disposal after use, this finding was contradicted with the study entitled as "Assessment of Knowledge and Practices on Injection Safety among Service providers in east Godavari District of Andhra Pradesh' 'carried out by Garapati & Peethala., (2014) who stated that; only quarter of the sample were having knowledge about correct disposal of sharps. The current study showed that; more than two thirds of nurses were aware of don't recapping needle after giving injection. Similar result was presented in a study from Surat by Naik et al., (2012) where half of the study sample were aware of it. The study was done by Hauri et al., (2008) also suggested that; avoiding needle recapping and other hand manipulation are essential to prevent NSIs. Two handed recapping of the needle should be avoided as it is the most common cause of NSIs encountered. This high rate of recapping suggests that; health workers need training on injection safety. Regarding nurses knowledge about definition of safe and unsafe injection; more than half of nurses didn't know the right meaning of safe and un safe injection. In contrast a study was done by Onyemocho et al., (2013) and reported that; most participants knew the correct definition of them. Regarding disease transmitted through unsafe injections; more than one third of nurses gave right answer about if HIV/AIDS, Hepatitis B, & C could be transmitted through unsafe injections, similar finding in the study conducted by Omorogbe et al., (2012) entitled as " Injection safety practices among nursing staff of mission hospitals in Benin City, Nigeria''. This study result was supported by a study conducted in a tertiary care hospital of Pakistan by Siddique et al., (2008) who stated that; third of the sample reported that the most common cause of NSI was recapping of needle. Similarily, a study from Pokhara, Nepal revealed that; more than quarter of the nurses at NSIs were due to recapping of needle. The data revealed that; more than one third of the nurses knew the preventive approaches of NSI which is comparatively lower with the study conducted among nurses in East Go jam Zone Health Institutions, Ethiopia which was conducted by Aderaw ,(2013) who said that; only few nurses knew the preventive measures after getting NSI where in a study conducted in Khanevedeh Hospital in Tehran by Galougahi, (2013) that reported nurses knew it. Also a study conducted in health centers in El-Minia Governorate in Egypt by Hosseion, (2015) and told that; there is a risk of acquiring blood-borne infections through a lack of adequate knowledge among these nurses about the consequences of NSIs. On observation during the study the researcher found that, more than half of nurses didn't practice regular hand washing with water and soap before and after administering injection. In contrast to a study was done by Omorogbe et al., (2012) who showed that; more than two thirds of nurses were practicing regular hand washing with water and soap and Paul et al., (2011) said that; only less than quarter of nurses were practicing hand washing with soap and water. The finding of this study was in agreement with the study conducted by Onyemocho et al., Hosseion, (2015) where more than two thirds of nurses didn't wash their hands before and after administring injection. This study was found that; most of nurses had a good knowledge about hand washing, but during observation it was found that; only less than quarter of nurses washed their hands before and more than quarter of them washed their hands after injecting correctly. This result was in the same line with a study conducted by Foda et al., (2017) who said that; more than half of the sample didn't wash their hands before and after giving injection. Regarding rubber septum of multi-dose vial cleaning with alcohol before withdrawing drug from vials, in this study more than two third of nurses didn't perform this step in injections. In contrast a study entitled as" An observational Study of Safe Injection Practices in a Tertiary Care Teaching Hospital'' was done by Mehta et al., (2016) who reported that; more than one third of the nurses did this step in injections procedure. This study showed that; more than half of nurses used to practice two handed recapping of needle and more than half still recap needles all the time after use. This finding was contradictory with a study conducted by Onyemocho et al., (2013) where more than two thirds of participants didn't recap needle after use. A study based on self-reported practice conducted in Western Regional Hospital Bokhara by Gurung et al., (2010) showed that more than two thirds of nurses recap needle after use. Study was done at Nigeria by Obi & ofilli (2013) entitled as" Injection Safety Practices among Medical Doctors in a Tertiary Health Institution in South, Nigeria''and documented that; more than two thirds of the healthcare providers were engaged in two handed recapping after injection. Paul et al., (2011) reported that; only more than one third of participant recap needle. A similar situation was also observed in a studies were done by Oladimeji et al., (2012) & El Tawil,(2016) in Al jouf region, Saudi Arabia showed that; most of respondents practice were recapping of needle after use. This practice of recapping and detaching of needles increase the risk of NSIs among the nurses. Regarding safe handling and disposal of sharps most of nurses strictly adhered to minimizing accidental NSIs and immediate discarding of sharps like cut needle and syringes in non-compressible sharp box in nearly all nurses. This finding was contradictory with the study of Kaphle et al., (2014) who illustrated that; two third of nurses didn't follow that, also Hossion, (2015) said that; the minority of nurses sometimes use protective measures, and practice proper disposal of sharp and always recap needles . The current study reported that, nearly all nurses' did not bended needles after giving injection and collecting syringe and needles in safety box. This study was in accordance with a study conducted by Kaphle et al., (2014) entitled as "Awareness and Practices on Injection Safety among Nurses Working in Hospitals of Pokhara, Nepal '' who stated that; no nurses were involved in such practice, as they always disposable syringe and needles in safety box. The data illustrated that, there were no significance statistical differences between them regarding awareness level and there were statistical significant differences between the five hospitals regarding (knowledge and practice) scores. Also the majority of nurses had a good level of awareness regarding injection safety but in their practical level were not in the same level, this was supported by Mehta et al., (2016) who mentioned that; knowledge and practice of health care providers were nearly up to mark. Finally, Unsafe handling practices of needles prior to disposal (e.g. two-hand recapping) were more frequent among all health-care workers where twohand recapping of needles was the commonest cause of such injuries and there was no significant difference between those who had received training and those who had not. Nurses who were exposed to NSIs reported that; they did not do anything at all after exposure. Only a small proportion reported that they took a vaccination against HBV infection as soon as possible after the injury. Hand washing was the commonest reported action taken by health-care workers who suffered a NSIs. Furthermore, after NSIs, health-care workers who were injured did not deal properly with their injuries.
Conclusion
Based on the results of the present study, it can be concluded that: 1. Majority of the nurses had a good level of awareness regarding injection safety but less than half had unsatisfactory knowledge and the practical injection safety precautions were not followed properly. 2. The study revealed that the studied nurses had average level of awareness about injection safety but there is gap on their knowledge and practices, most of participant's service experience was less than 5 years, which may be one of the causes for poor practices. 3. This study showed that most healthcare workers (HCWs) followed the proper injection protocols but performed some mistakes that exposed them and the community to the risk of NSIs and blood borne infections example; washing hands,wearing/changing gloves, repeated handling of sharps like needle, wiping of needle with swab and breaking of ampoule with solid object.
Recommendations
Based on the findings of the present study, the following recommendations are derived:
1. An immediate training and awareness program, refreshing courses and periodic workshops on injection safety to all nurses to increase awareness and their knowledge which will reflect on their practice while working with patients for reducing the high rate of NSIs and the unsafe practices like reusing, recapping, bending, inappropriate collection and disposal syringe and needles. 2. It should be mandatory for to all employees in every hospital to get immune-prophylaxis against Hepatitis B before entering into clinical setting. 3. Reporting of NSI is mandatory to higher officials of infection control committee; regular screening of nurses and laboratory technicians for infections transmitted through contaminated needles should be done on regular intervals. For further research 1. Prepare nursing educational program about injection safety to prevent mistakes that expose nurses and the community to the risk of NSIs and blood borne infections. 2. Replication of the study on a large probability sample acquired from different geographical areas in Egypt to figure out the main aspects of this problem.
